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REVIEW 



Emergency department overcrowding in the United 
States: an emerging threat to patient safety and public 
health 

S Trzeciak, E P Rivers 



Numerous reports have questioned the ability of United 
States emergency departments to handle the increasing 
demand for emergency services. Emergency department 
(ED) overcrowding is widespread in US cities and has 
reportedly reached crisis proportions. The purpose of 
this review is to describe how ED overcrowding 
threatens patient safety and public health, and to 
explore the complex causes and potential solutions for 
the overcrowding crisis. A review of the literature from 
1 990 to 2002 identified by a search of the Medline 
database was performed. Additional sources were 
selected from the references of the articles identified. 
There were four key findings. (1 ) The ED is a vital 
component of America's health care "safety net". 

(2) Overcrowding in ED treatment areas threatens public 
health by compromising patient safety and jeopardising 
the reliability of the entire US emergency care system. 

(3) Although the causes of ED overcrowding are 
complex, the main cause is inadequate inpatient 
capacity for a patient population with an increasing 
severity of illness. (4) Potential solutions for ED 
overcrowding will require multidisciplinary system-wide 
support. 
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Numerous reports have questioned the 
ability of United States emergency depart- 
ments to handle an increasing demand for 
emergency services. 17 Emergency department 
(ED) overcrowding is widespread in US cities and 
has reportedly reached crisis proportions. 2 " 11 The 
purpose of this review is to describe how ED over- 
crowding threatens patient safety and public 
health, and to explore the complex causes and 
potential solutions for the overcrowding crisis. 

METHODS 

We performed a review of relevant articles from 
1990-2002 identified by a Medline search com- 
bining the MeSH heading "emergency service, 
hospital" with the following keywords: crowding, 
overcrowding, bed occupancy, health services 
accessibility, hospital restructuring, and patient 
safety. The search produced a total of 177 
potential articles that were reviewed for perti- 
nence. Of these, we selected 32 articles for this 
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review. Additional sources were selected from the 
references of the articles identified. The sources 
included original research as well as data from 
peer reviewed ci 
ference proceedings. 



RESULTS 

America's health care "safety net" and the 
role of the ED 

In addition to caring for acutely ill or injured 
patients, EDs help ensure that basic health care is 
available to anyone, regardless of ability to pay.' 0 
EDs care for underserved populations who have 
no other options for medical care because of 
numerous socioeconomic barriers. For indigent 
patients, the uninsured, and the homeless, 10 " 14 the 
ED serves as a "provider of last resort". 15 

In 2000, the Institute of Medicine (IOM) stud- 
ied the US health care "safety net" that serves 
uninsured or otherwise vulnerable populations. 16 
The ED meets the IOM definition of safety net 
provider because EDs care for patients "by explic- 
itly adopted mission, regardless of their ability to 
pay", and vulnerable populations comprise a 
"substantial share" of the ED patient mix." 

EDs, however, differ from other safety net pro- 
viders in two important ways. Firstly, EDs offer 
access to comprehensive services within the hos- 
pital (including subspecialty care) 24 hours/day. 
Secondly, and most importantly, the ED is 
required by law to treat all patients, even when 
reimbursement is not guaranteed. This precedent 
was set by the Emergency Medical Treatment and 
Labor Act (EMTALA), 18 a US law mandating that 
ED patients cannot be turned away, regardless of 
payer status. Because refusing patients access to 
the ED would be an unsafe practice, 19 the Health 
Care Financing Administration (HCFA) now 
strictly enforces EMTALA, making ED services 
the first and only health care in the US to be 
guaranteed by law. 18 The ED has become the only 
guaranteed access to health care for 44 million 
uninsured Americans. 10 Of the 100 million pa- 
tients presenting to US EDs annually, over 15 mil- 
lion are uninsured. 12 Collectively, EDs provide 
more safety net care than any other safety net 
provider in the US. 15 Because all safety net 
providers are extremely interdependent," the ED 
feels a much greater burden whenever other 
safety net providers are unable to meet the needs 
of the community. Essentially, the ED serves as 
"the safety net for the safety net." 20 

Therefore, the role of the ED is crucial for pub- 
lic health. 10 13-15 20 Any threat to the EDs ability to 
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provide quality emergency care constitutes a public health cri- 
sis. Currently the greatest threat to the viability of the US 
emergency care system is reported to be ED overcrowding. 

ED overcrowding: an emerging threat to patient safety? 

The potential dangers of ED overcrowding have recently 
garnered national attention in the United States. Numerous 
reports in the lay press have reported an unsafe environment 
in EDs because of overcrowding. Although no precise 
definition exists, ED overcrowding refers to an extreme excess 
of patients in the treatment areas, 2 " exceeding ED capacity and 
frequently necessitating medical care to be provided in ED 
hallways and other makeshift examination areas. Survey data 
in the literature have documented the broad scope of ED over- 
crowding in the United States. 2 " 9 2j According to a 2002 
national US survey, more than 90% of large hospitals report 
EDs operating "at" or "over" capacity. 2 

We are now beginning to understand the extent to which 
this overcrowding threatens patient safety in the ED. In survey 
studies, ED overcrowding has been reported to cause delays in 
diagnosis, delays in treatment, decreased quality of care, and 
poor patient outcomes. 2 5 One report linked ED overcrowding 
to delays in identification and treatment of time sensitive 
conditions such as acute myocardial infarction, acute stroke, 
acute surgical emergencies, and severe sepsis. 6 At least one of 
these cases of delayed treatment resulted in an unexpected 
death. 6 According to the Joint Commission on Accreditation of 
Healthcare Organizations (JCAHO), over one half of all "sen- 
tinel event" cases of morbidity and mortality secondary to 
delays in treatment occur in hospital EDs, and ED overcrowd- 
ing has been cited as a contributing factor in 31% of these 

ED overcrowding could potentially affect anyone who 
suffers unexpected severe illness or injury requiring time sen- 
sitive emergency treatment. Manifestations of ED overcrowd- 
ing include ( 1 ) "boarding" of patients in the ED, ( 2 ) increased 
risk of medical errors, (3) ambulance diversion, (4) threat to 
disaster preparedness, and (5) eroding reliability of the emer- 
gency care system. 

(1) "Boarding" in the ED 

Many urban EDs are forced to hold patients in the ED for sev- 
eral hours (perhaps >24 hours) when inpatient beds are 
unavailable.'' 20 22 25 "Boarding" in the ED has become a signifi- 
cant barrier to specialised inpatient care. 2 " 

Even critically ill patients have been reported to wait 
extraordinarily long periods of time in the ED until an 
inpatient critical care bed is available. 2 " For all hospitals in the 
US, the average waiting time for an inpatient acute or critical 
care bed is over three hours, but the average waiting time is 5.8 
hours in hospitals with overcrowded EDs. 2 Boarding in the ED 
could subject critically ill patients to treatment delays when 
time sensitive interventions are necessary. There is current 
evidence that in disease states such as severe sepsis, early spe- 
cialised goal directed therapy within the first six hours can 
decrease mortality up to 16%. 26 Therefore, boarding critically 
ill patients in a non-ICU setting could cause treatment delays 
at a pivotal point in the hospital course, potentially result ing in 
poor outcomes. 

Boarding causes the ED to be filled beyond capacity with 
the highest acuity patients. The ED is neither designed nor 
equipped to provide longitudinal care, and patient safety may 
be compromised when there is not enough staffing in the ED 
to give a severely ill patient undivided attention over a long 
period of time. In addition, these patients may be so labour 
intensive that other ED patients cannot receive the necessary 
attention from ED staff. 

(2) Increased risk of medical errors 

Medical errors are frequently a byproduct of complex hospital 
"system" problems. 27 ED overcrowding causes an environment 
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in which quality of care may be compromised as the ED staff 
is pressured by the simultaneous needs of patients boarding in 
the ED and new patients continuously arriving. Regardless of 
the proficiency of the ED staff, ED overcrowding is a prime 
example of a system problem creating a high risk environment 
for medical errors and threatening patient safety. 2 " 

(3) Ambulance diversion 

Ambulance diversion is another indicator of capacity 
constraints. 2 When EDs are overcrowded, ambulances are 
diverted to other institutions, and emergency medical service 
(EMS) crews are instructed to "bypass" an overcrowded ED 
even if it is the closest. Ambulance diversion has become so 
severe in many urban areas that EDs may be on bypass as 
much as 20%-50% of the time. 2 28 29 When all hospitals in a 
region are simultaneously on bypass, all ambulance diversions 
are overridden. In this scenario, nothing can be done to relieve 
overcrowded EDs. 3 24 2 " 

Timely emergency care is frequently predicated on rapid 
ambulance transport, and diverting to an alternative hospital 
may endanger patients by delaying treatment. The inability to 
find an open ED will also delay an EMS crew in returning to 
duty and responding to other emergency calls. 24 29 In effect, 
ambulance diversion endangers anyone who could potentially 
depend on EMS prompt response time. 2 "' 

(4) A threat to disaster preparedness 

The terrorist attacks of September 11 2001 have brought 
greater focus on US disaster preparedness. A key ingredient in 
the response to potential terrorism or bioterrorism disasters is 
the readiness of US EDs. Overcrowded EDs would be ill 
equipped to handle mass casualty victims in a disaster 



(5) Eroding reliability of the United States emergency care 

As ED utilisation continues to rise, 12 32 there is great concern 
that US EDs will not be able to meet the growing demand for 
emergency services. In many regions, leaders in emergency 
medicine have "lost confidence in the emergency health care 
infrastructure" because "the current resources supporting 
emergency care are inadequate to meet the needs of all 
patients at all times." 33 ED capacity has been stretched to such 
an extent that the quality of emergency care is reportedly 
eroding, and the reliability of the entire emergency care 
system in the US has been called into question. 15 7 23 31 

Causes of ED overcrowding 

History 

Despite managed care initiatives to limit ED visits, US ED uti- 
lisation rose by more than 14% from 1992 to 1999, increasing 
to over 100 million annual patient visits. 34 In the past, ED 
overcrowding was attributed to inappropriate use of the ED by 
a large volume of non-urgent patients. 23 However, there has 
never been a consensus definition of "non-urgent", and opin- 
ions about the appropriateness of an ED visit have been widely 
divergent. High subsequent hospitalisation rates have been 
reported for patients who were initially denied ED care," and 
trying to prospectively determine the appropriateness of an 
ED visit has been considered a risky practice. 

In addition to concerns over patient safety, the impetus to 
keep patients away from the ED has virtually disappeared for 
two reasons. Firstly, HCFA now strictly enforces EMTAIA, 
which mandates that EDs at least provide a screening 
examination for all patients.' 8 Secondly, and most importantly, 
non-urgent visits are no longer believed to be the main cause 
of overcrowding. 4 20 23 To understand this last concept, over- 
crowding of the triage area (that is, waiting room) must be 
differentiated from overcrowding of the patient treatment 
areas. Non-urgent visits cause extremely crowded waiting 
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rooms but reportedly do not cause crowding in the ED 
treatment areas, because the highest acuity patients are 
always brought into the treatment areas first. 20 In fact, the 
total number of ED visits has been reported to poorly correlate 
with ED overcrowding. 35 The notion that non-urgent patients 
are the main cause of the ED overcrowding crisis has now been 
abandoned. 4 20 23 We now realise that the true causes of ED 
overcrowding are much more complex, 5 20 and include ( 1 ) 
inadeqate inpatient capacity, (2) higher severity of illness, and 
(3) hospital system restructuring. 

( 1 j Inadequate inpatient capacity 

According to the American Hospital Association, the number 
of inpatient hospital beds decreased 39% in the US between 
1981-1999. 36 As a direct result of cost-containment initiatives, 
hospitals have eliminated inpatient beds in order to maintain 
a high census (that is, a completely "full house" at all 
times). 35 Unfortunately, the impact on ED throughput and 
patient safety factors has gone unrecognised. 37 Hospitals 
become ill equipped to handle fluctuations in demand when 
the average hospital census remains at or above 90% of 
capacity, 38 resulting in an inpatient bed shortage and ED 
boarding. 3 The greatest impediment to ED patient outflow has 
been the lack of inpatient hospital beds for acutely ill 
patients. 24 Reduced inpatient capacity is reported to be the 
main cause of overcrowding in ED treatment areas. 2 3 20 23 24 

Understaffing of inpatient wards with fewer nurses is 
another cost-containment strategy that limits inpatient 
capacity. 1 7 Deliberate understaffing exacerbates the current 
US nursing shortage. This results in fewer staffed inpatient 
beds to accept patients from an overcrowded ED. 7 While elimi- 
nating hospital beds and reducing staffing may make sense 
from a financial perspective, these cost-containment 
strategies fail to take into account the human toll and put 
patients at risk for treatment delays and bad outcomes. 3 5 7 

(2) Higher severity of illness 

An aging population and an increasing prevalence of high 
complexity medical problems has increased the severity of ill- 
ness among ED patients, 3 and this has become an important 
determinant of ED overcrowding. 8 For example, the number of 
critically ill patients presenting to California EDs from 1990 to 
1999 increased by 59%. 8 This sharp rise in critical patients, 
coupled with a markedly decreased inpatient capacity, forces 
EDs to act as "pseudo-ICUs". 3 In a recent report commissioned 
by the American Hospital Association, the most common rea- 
son for going on ambulance "bypass" was an insufficient sup- 
ply of available critical care beds for critically ill ED patients. 2 

(3j Hospital system restructuring 

Hospital system restructuring further contributes to ED over- 
crowding. The abrupt elimination of EDs by hospital mergers 
and/or closures increases the burden on neighbouring EDs. 35 
Nationwide from 1988 to 1996, the number of EDs fell by 
9%. 10 In California, a 12.3% drop in the number of EDs from 
1990 to 1999 increased the number of visits per ED by 27%. 8 
The elimination of EDs has occurred at a time when the 
number of ED visits is higher than ever before, 10 35 increasing 
the annual patient visits per ED as much as 45% in some 
regions. 7 

Causes of ED overcrowding: an international perspective 

ED overcrowding is not limited to the United States, and in- 
patient capacity has been cited as the most important factor in 
ED overcrowding in other countries as well. 40 ED overcrowding 
has been linked to inadequate inpatient bed availability in the 
United Kingdom 38 41 and Australia, 42 and has been recognised 
as an "international symptom of health care system failure". 43 
Potential solutions for ED overcrowding may affect health care 
delivery to emergency department patients internationally. 



Potential solutions 

There is no easy answer for ED overcrowding. Leaders in 
emergency medicine have acknowledged that overcrowding 
will probably remain until the dangers of diminished 
inpatient capacity are fully recognised. 3 There are, however, 
several measures that could help to alleviate the strain on EDs: 

(1) Safeguard the ED "safety net" 

We must fully recognise the unique role of the ED in the health 
care safety. Any threat to the integrity of the emergency care 
system constitutes a public health crisis. Special measures to 
strengthen ED infrastructure must be taken, including the 
allocation of state and federal resources to advance patient 
safety research. 

(2) Observation units 

One temporising measure to help alleviate the gridlock of 
patients awaiting admission in the ED is to provide an 
alternative place for them to go. ED short stay observation 
units have been shown to relieve ED overcrowding by giving 
the ED a way to control patient outflow to some extent. 24 44 
This is advantageous because solutions for patient outflow 
from the ED are expected to have the biggest impact on 
overcrowding. 6 20 24 An ED managed observation unit has been 
shown to markedly decrease waiting times and cut the mean 
monthly hours of ambulance diversion by 40%* Observation 
units are essential in order to help EDs make room for incom- 
ing patients. 

(3) Early warning systems 

Local public health departments and law enforcement 
agencies need information systems that can integrate regional 
ED and hospital capacity data, detecting the early stages of ED 
overcrowding. When regional ED capacity is in danger of being 
exceeded, a civil emergency designation could trigger health 
department contingency plans to expand acute care capacity. 
Early warning systems have proved to be effective public 
health measures in alleviating overcrowding. 24 Early warning 
systems may also serve as a key component of disaster prepar- 
edness. The State of New Jersey has developed the first 
statewide emergency radio communication system (New Jer- 
sey Hospital Communications Network) to manage acute care 
bed capacity in the event of a terrorist attack or other disaster 

(4) Strategic planning 

The Joint Commission on Accreditation of Healthcare Organi- 
zations (JCAHO) has identified the importance of strategic 
planning in alleviating ED overcrowding. They recommend 
planning ahead for patients affected by ED overcrowding, in a 
similar way to planning ahead for elective surgery or elective 
hospital admissions. The recommendations include (1) 
planning for delivery of care to patients who must be placed in 
temporary bed locations, (2) coordination with long term 
health facilities and home health agencies to expedite hospi- 
tal discharges, and (3) incorporating ED overcrowding initia- 
tives into system-wide performance improvement goals. 46 The 
strategic planning initiative is intended to help hospitals 
anticipate and prepare for ED overcrowding, rather than react 
to ED overcrowding after it has occurred. 

(5) Multidisciplinary approach 

Because the main causes of ED overcrowding seem to 
originate outside the ED, the only way to truly alleviate ED 
overcrowding is to focus our attention on system-wide reform. 
Based on 10 years of experience with ED overcrowding in 
Rochester, New York, Schneider et al reported that targeting 
internal ED efficiency had very little effect on overcrowding. 
ED overcrowding proved to be a complex problem deeply 
rooted in "issues of inpatient capacity, inadequacy of alterna- 
tives for hospitalization, and hospital resource shortages." 24 



Downloaded from emj.bmj.com on September 24, 2014 - Published by group.bmj.com 



jwding in the United States 



Overcrowding was only alleviated after hospital administra- 
tion and the local department of health realised that system 
reform was necessary. Hospital administration created a 
short-stay observation unit and a "transition team" to 
expedite the care of inpatients being boarded in the ED. The 
local department of health developed effective early warning 
systems and contingency plans. These interventions had a 
great impact on ED overcrowding and ambulance diversion. 24 
To alleviate overcrowding and better ensure the safety of ED 
patients, communities struggling with ED overcrowding must 
tackle the crisis with a similar multidisciplinary system-wide 
approach. 

CONCLUSIONS 

The ED is a vital component of the US health care safety net. 
ED overcrowding threatens public health by compromising 
patient safety and jeopardising the reliability of the entire US 
emergency care system. ED overcrowding is a symptom of 
health care system failure on multiple levels. The main cause of 
ED overcrowding is a failure to ensure adequate inpatient 
capacity for an ED population with an increasing severity of 
illness. Alleviating the overcrowding crisis will require a 
multidisciplinary system-wide approach. 
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